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Charles Darwin había planteado que las mujeres eran menos egoístas y los 
hombres más competitivos. En trabajos muy recientes (Eckel & Grossman, 1998, 
2001 o Andreoni & Vesterlund 2001, entre otros) se ha estudiado el papel del 
género tanto en juegos de ultimátum como de dictador. En este experimento 
analizamos estas cuestiones en dilemas de presos estáticos. Como novedad, se 
utiliza la carta de pagos para obtener la valoración que los individuos dan al juego. 
Dicha valoración está relacionada con las creencias que los jugadores tienen sobre 
la estrategia adoptada por los oponentes. Sorprendentemente el 15% de los 
sujetos eligen la opción cooperativa aunque no se observa efecto género. Sin 
embargo, dentro del grupo de los cooperativos sí se observa cierta tendencia entre 
las mujeres a pensar que su rival será no cooperativo. 
 
Palabras clave: Dilema de presos, cooperación, carta de pagos, teoría de la 
utilidad esperada, creencias, diferencias de género. 
 
ABSTRACT 
Charles Darwin (1874) stated that "women are less selfish but men are more 
competitive". Very recent papers (Eckel & Grossman, 1998, 2001 or Andreoni & 
Vesterlund 2001, among others) have shown the relevance of gender in altruism in 
both ultimatum and dictator games. In this paper we analyse the role of gender in 
one-shot Prisoners' Dilemma. We use payments cards to reveal players' values of 
the game, what gives information about players' beliefs on rival's cooperativeness. 
Surprisingly 15% of population choose the cooperative action although the gender 
effect is quite ambiguous in actions. Within those players who choose the 
cooperative action, females do so believing her rival will defect. 
 
Keywords: Prisoners' Dilemma, cooperation, payment cards, expected utility 
theory, beliefs, gender differences. 
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Gxulqj 93*v xqwlo ;3*v wkhuh zhuh d ihz uhvhdufkhuv/ pdlqo| sv|fkrorjlvwv/
lqwhuhvwhg rq wkh uroh ri jhqghu lq sulvrqhuv* glohppd jdphv +vhh Hfnho )
Jurvvpdq ^<` iru dq h{whqvlyh ryhuylhz,1 Sdshuv glg qrw vxssruw ghqlwlyh
frqfoxvlrqv derxw wkh uroh ri pdoh2ihpdoh lq fr0rshudwlrq/ dsshdulqj uhvxowv
lq idyrxu ri erwk ru qrqh1
Lq uhfhqw |hduv h{shulphqwdo lqyhvwljdwlrqv rq dowuxlvp xvlqj xowlpdwxp
jdphv +ru yduldwlrqv ri lw, dv yhklfoh ghqrwh lqwhuhvwlqj jhqghu glhuhqfhv1
AIurp hduo| ;3*v/ zkhq Jxwk hw do1 ^46` lqwurgxfhg wkh h{shulphqwv
ri xowlpdwxp edujdlqlqj wloo qrz/ xowlpdwxp jdphv kdyh ehhq hqruprxvo|
xvhg wr fkhfn dowuxlvwlf ehkdylru1 Iurp wkh edvlf vwuxfwxuh
￿
uhvhdufkhuv kdyh
dghtxdwh wkh jdph wr vshflfdoo| phdvxuh dowuxlvp zlwkrxw ulvn
￿
dyrlglqj
sod|hu 5 wr fodlp wkh sod|hu 4*v sursrvdo +glfwdwru jdphv, ru vlpso|/ doorzlqj
sod|hu 5 uhmhfwlrq +dqg lwv frqvhtxhqfhv iru klpvhoi, zlwkrxw dhfwlqj sod|hu
4*v sd|rv +lpsxqlw| jdphv,1 Wkh xvhixoqhvv ri glfwdwru jdphv lq phdvxulqj
dowuxlvp kdv ehhq odujho| looxvwudwhg +vhh Iurkolfk hw do ^45` iru dq h{whqvlyh
wkhruhwlfdo dssudlvdo,1
Wkh k|srwkhvlv wkdw zrphq duh ohvv vhovk wkdq phq kdv ehhq odujho|
whvwhg/ frquplqj Gduzlq*v vwdwhphqw1 Hfnho ) Jurvvpdq ^<` uhsruwv wkdw
ihpdohv pdnh odujhu glfwdwru rhuv +49( ri wkh hqgrzphqw, wkdq pdohv +;(,>
Hfnho ) Jurvvpdq ^43` dovr revhuyhv odujhu vxssolhv e| ihpdohv lq xowlpdwxp
jdphv dqg qgv wkdw ihpdohv zhuh pxfk ohvv olnho| wr uhmhfw d jlyhq rhu
+dovr vxssruwhg e| Vroqln ^4<`,1
Dqguhrql ) Yhvwhuoxqg ^4` frqvlghuv qrw rqo| grqdwlrq exw hyhq dowuxlvp
sulfh dqg uhsruwv wkdw pdohv duh pruh vhqvlwlyh wr jlylqj0sulfh dowkrxjk
ihpdohv orrn wr vxsso| odujhu grqdwlrqv1 Wkurxjk wuxvw jdph h{shulphqwv
Furvrq ) Exfkdq ^:` qgv wkdw zrphq uhwxuq d odujhu sursruwlrq ri wkh
prqh| vhqw e| dq dqrq|prxv sduwqhu wkdq phq gr1 Kduedxjk hw do1 ^47`/
xvlqj d fkloguhq srro/ revhuyhv wkdw er|v orrn wr frqwulexwh 59( ohvv wkdq
jluov1
Khvvho hw do1 ^48` grhv d phwd0dqdo|vlv ri 83 xowlpdwxp jdph h{shulphqwv1




































































































































































































































































4wr wkh uhfhlyhu1 Wklv vkduh lv lqghshqghqw ri wkh vl}h ri wkh slh dqg qr jhqghu
hhfw lv phqwlrqhg1
Lq vrfldo glohppdv/ jdphv vlplodu wr wkrvh zh zloo xvh lq rxu h{shulphqw/
Lqjudp ) Ehujhu ^49` uhsruwv wkdw zrphq fkrrvh wkh frpshwlwlyh vwudwhj|
iru ihdu lqwr wkh vxfnhu uroh +fkrrvlqj frrshudwlrq zkhq wkh rwkhu ghihfwv,1
Lq d vwxg| ri khoslqj ehkdylru/ Hdjoh| ) Furzoh| ^;` vxjjhvwv wkdw phq
h{klelw fklydourxv ru ylfwlplvlqj ehkdylru wrzdugv sduwqhuv1 Krzhyhu Hfnho )
Jurvvpdq ^43` uhsruwv hylghqfh iurp xowlpdwxp jdphv rq zrphq glvsod|lqj
vrolgdulw| zlwk ihpdoh sduwqhuv1
Lq rwkhu hogv/ vxfk dv gxrsro| h{shulphqwv/ Pdvrq hw do1 ^4:` qg qr
jhqghu glhuhqfhv lq ehkdylru> dowkrxjk/ lq sxeolf jrrg h{shulphqwv/ Eurzq
Nuxvh ) Kxpphov ^8` qg wkdw zrphq frqwulexwh vljqlfdqwo| ohvv wkdq phq1
Vh{ glhuhqfhv kdyh dovr ehhq vwxglhg e| sv|fkrorjlvwv1 Idehv ) Hlvhq0
ehuj ^44` grfxphqwv vh{ glhuhqfhv lq survrfldo uhdvrqlj ehlqj ihpdohv
ehwwhu wkdq phq= dowkrxjk glhuhqfhv lq dfwxdo ehkdylru duh qrw vr vwurqj1
Wkh suhylrxv uhvhdufk fodlpv derxw wkh khwhurjhqhrxv uroh ri ihpdohv dqg
pdohv lq jlylqj/ edujdlqlqj/ sxeolfv jrrgv dqg vr rq1 Wklv sdshu h{soruhv
wkhvh glhuhqfhv lq sod|lqj jdphv lqyroylqj frrshudwlrq1
Wkurxjkrxw wklv h{shulphqw zh jr edfn wr 93*v sulvrqhuv* glohppd jdphv
uhvhdufk exw zlwk dq lqqrydwlrq= Wkh sd|phqw fdugv1 Wr wklv hqg zh suhsduh
d vhtxhqfh ri wzr 5{5 grplqdqfh vroydeoh v|pphwulf jdphv1 Lq hdfk ri wkhp/
h{shulphqwdo vxemhfwv kdyh wr fkrrvh d vwudwhj| dqg odwhu wr uhyhdo wkh ydoxh
wkh| jlyh wr wkh jdphv1 Erwk jdphv vkduh vhyhudo ihdwxuhv= +l, Wkh vwudwh0
jlhv duh Hqwhu dqg Qrw0Hqwhu/ +ll, Wkh vwudwhj| Hqwhu vwulfwo| grplqdwhv wkh
vwudwhj| Qrw0Hqwhu/ dqg +lll, Wkh sd|r vwuxfwxuh ri wkh vwudwhj| Hqwhu lv
wkh vdph lq erwk1 Wkh glhuhqfh ehwzhhq wkhp lv wkh sd|r vwuxfwxuh ri
wkh vwudwhj| Qrw0Hqwhu= Lq wkh vhfrqg jdph/ sd|rv dwwdfkhg wr wkh vwudwh0
jlhv suroh +Qrw0Hqwhu/ Qrw0Hqwhu, duh fkdqjhg lq d zd| zklfk pdnhv lw d
sulvrqhuv* glohppd1
Lq rughu wr uhyhdo wkh ydoxh ri wkh jdph/ vxemhfwv duh frqiurqwhg zlwk d
sd|phqwv fdug 0udqjlqj iurp 4 wr 43 hxurv01 Lq hdfk ghflvlrq/ wkh lqglylgxdo
kdv wr fkrrvh ehwzhhq d sd| iru vxuh ru sod|lqj wkh jdph1
Erwk sod|hg vwudwhjlhv dqg ydoxhv ohw xv lghqwli| sod|hu Dfwlrqv +fr0
rshudwlrq ru qrw, dqg Eholhiv +ryhu klv ulydo,1 Diwhu whvwlqj li dfwlrqv dqg
eholhiv duh dhfwhg e| wkh vrfldo irfdo srlqw +lq jdph 5, zh zloo h{soruh wkh
uroh ri jhqghu1 Zh gr qg wkdw wkhuh duh qr jhqghu glhuhqfhv uhjduglqj
revhuyhg ehkdylru zkhuhdv zh gr qg jhqghu glhuhqfhv rq eholhiv1
Wkh uhvw ri wkh sdshu lv dv iroorzv1 Vhfwlrq 5 ghvfulehv wkh h{shulphqwdo




Wr lpsohphqw lq wkh oderudwru| dq h{shulphqw wkdw fdswxuhv wkh vlwxdwlrq gh0
qhg deryh zh suhsduh d vhtxhqfh ri wzr 5{5 grplqdqfh vroydeoh v|pphwulf
jdphv1 Wkh sd|rv pdwulfhv ri wkh wzr jdphv duh dv iroorzv=
Jdph 4 Jdph 5
H QH H QH
H 7/7 ;/6 H 7/7 ;/6
QH 6/; 3/3 QH 6/; :/:
Iljxuh  G Jdphv
Qrwh wkdw jdph 5 lv lghqwlfdo wr jdph 4 h{fhsw lq wkh sd|rv fruuhvsrqg0
lqj wr wkh vwudwhjlhv suroh +QH/ QH, zklfk kdv ehhq udlvhg wr .1 Wklv
fkdqjh pdnhv wkh suroh ri grplqdwhg vwudwhjlhv Sduhwr vxshulru wr wkh sur0
oh ri grplqdqw vwudwhjlhv +H/H,1 Hyhq wkrxjk lw lv qrw d udwlrqdo vroxwlrq/
vrfldo prwlyhv +frrshudwlrq dqg2ru dowuxlvp, fdq jhqhudwh ghyldwlrqv iurp
Qdvk vroxwlrq1 Wkh sduwlfxodu ghvljq ri wzr jdphv lq d urz zdv lqwhqghg
wr dvxuh wkdw lqglylgxdov ixoo| xqghuvwdqg wkh vwuxfwxuh ri wkh jdphv dqg
sduwlfxoduo|/ wkh suhvhqfh ri d grplqdqw vwudwhj|1
Lq hdfk jdph/ sod|hg vhsdudwho| dqg dozd|v lq wklv rughu/ h{shulphqwdo
vxemhfwv kdg wr ghflgh zkhwkhu wr Hqwhu ru Qrw Hqwhu dqg wkhq/ wkh| kdg wr
wdnh 43 ghflvlrqv/ jlyhq e| d sd|phqw fdug1 Lq hdfk ghflvlrq/ wkh lqglylgxdo




￿ fkrlfh= Sod| ru 4 hxur iru vxuh
5
￿
￿ fkrlfh= Sod| ru 5 hxurv iru vxuh
6
￿
￿ fkrlfh= Sod| ru 6 hxurv iru vxuh
7
￿
￿ fkrlfh= Sod| ru 7 hxurv iru vxuh
8
¡
¢ fkrlfh= Sod| ru 8 hxurv iru vxuh
9
£
⁄ fkrlfh= Sod| ru 9 hxurv iru vxuh
:
£
⁄ fkrlfh= Sod| ru : hxurv iru vxuh
;
£
⁄ fkrlfh= Sod| ru ; hxurv iru vxuh
<
¥
ƒ fkrlfh= Sod| ru < hxurv iru vxuh
43
¥
ƒ fkrlfh= Sod| ru 43 hxurv iru vxuh
Wdeoh 
515 Surwrfro
Wkh h{shulphqw zdv frqgxfwhg dw Xqlyhuvlw| ri Mdìq dqg dw Päodjd Xqlyhu0
vlw| gxulqj Vhswhpehu 5335 1 Wkh vxemhfwv zhuh yroxqwhhuv iurp lqwhuphgldwh
ohyho hfrqrplfv frxuvhv1 Wkh h{shulphqw frqvlvwhg ri wzr h{shulphqwdo vhv0
vlrqv lq erwk fdvhv1 Dw Mdìq erwk vhvvlrqv frqvlvwhg ri 59 vxemhfwv zkloh dw
Päodjd frqwdlqhg 58 vxemhfwv/ iru d wrwdo ri 435 vxemhfwv1 Lqglylgxdov odvwhg
ohvv wkdq kdoi dq d krxu dqg lq dyhudjh ;15 hxurv hduqhg1
Iroorzlqj wr Dqguhrql ) Yhvwhuoxqg ^4` zh sodfhg qr hpskdvlv rq jhq0
ghu zkhq uhfuxlwlqj wkh h{shulphqwdo vxemhfwv lq rughu wr dyrlg xqzdqwhg
sv|fkrorjlfdo lq xhqfhv/ vxfk dv lq0jurxsv hhfwv1 Frqvhtxhqwo| 93( zhuh
ihpdoh dqg 73( zhuh pdoh1
H{shulphqwdo vxemhfwv zhuh lqylwhg wr sod| frqvhfxwlyho| erwk +rqh0vkrw,
jdphv dqg wr oo wkh sd|phqw fdug1 Vxemhfwv zhuh wrog wkdw wkhlu ulydo lq hdfk
jdph zrxog eh udqgrpo| fkrvhq iurp wkh h{shulphqwdo srro1 Wkh vhtxhqfh
wkdw lqglylgxdov iroorzhg zdv=
41 Wkh sod|hu ghflghv klv vwudwhj| lq jdph 4 +Hqwhu2Qrw0Hqwhu,
51 Wkh sod|hu oov wkh sd|phqw fdug ri jdph 41
61 Wkh sod|hu ghflghv klv vwudwhj| lq jdph 5 +Hqwhu2Qrw0Hqwhu,
71 Wkh sod|hu oov wkh sd|phqw fdug ri jdph 51
7Dw wkh hqg ri wkh vhvvlrq/ dqg xvlqj d whq0vlghg glfh/ rqh ri wkh whq
fkrlfhv ri wkh sd|phqw fdug zdv vhohfwhg iru hdfk vxemhfw lq hdfk jdph/ dqg
wkh vxemhfw zdv sdlg dffruglqj wr klv ghflvlrq1
516 Remhfwlyhv
Dv zh h{sodlqhg lq wkh Lqwurgxfwlrq zh zdqw wr h{soruh wkh uroh ri jhqghu
lq jdphv1 Rxu h{shulphqwdo vhtxhqfh ohwv xv wr lghqwli| erwk dfwlrqv dqg
eholhiv ri vxemhfwv lq vhyhudo frqwh{wv1 Vshfldoo|/ zh duh lqwhuhvwhg lq wkh
vrfldo frqwh{w wkdw jdph 5 surylghv1 Wkhq/ zh dqdo|}h wkh hhfw ri wklv
vrfldo irfdo srlqw rq lqglylgxdo ehkdylru> dqg wkhq/ jhqghu glhuhqfhv duh
whvwhg1
Vxppdulvlqj/ rxu remhfwlyhv duh wkh iroorzlqj=
Remhfwlyh 4= Wr whvw wkh hhfw ri wkh vrfldo irfdo srlqw ryhu wkh vwudwhjlhv
fkrvhq e| wkh sod|huv1
Remhfwlyh 5= Wr whvw wkh hhfw ri wklv irfdo srlqw ryhu sod|hu eholhiv rq ulydo
dfwlrqv1
Remhfwlyh 6= Erwk suhylrxv remhfwlyhv duh frpelqhg wr dqdo|vh jhqghu gli0
ihuhqfhv1
6 Uhvxowv
Wr whvw rxu remhwlyhv vwdwlvwlfdoo| zh zloo xvh frqwlqjhqf| wdeohv zlwk Shduvrq0
"
§ dqg Olnho|krrg Udwlr+zkhqhyhu wkhuh duh qrw hqrxjk gdwd wrxvh Shduvrq,
whvwv ri lqghshqghqfh rq gdwd rewdlqhg lq wkh h{shulphqw1 Wkh yduldeohv xvhg
lq wklv dqdo|vlv duh h{sodlqhg lq Dsshqgl{ 41
614 Kdv wkh irfdo srlqw dq| hhfw rq lqglylgxdo df0
wlrqvB
Vxemhfwv zlwk rwkhu0uhjduglqj suhihuhqfhv dwwdlq wkh vhovk
jrrg ri pd{lpdo kdsslqhvv e| jlylqj prqh| dzd| lq vrph vlw0
xdwlrqv +Exuqkdp/ 5336= 467 ^9`,1
8Lq jdph 4/ zkhuh vrfldo lvvxhv duh qrw suhvhqw/ rqo| 7 vxemhfwv rxw ri
435 4 pdoh dqg 6 ihpdohv fkrvh Qrw0Hqwhu1 Khqfh/ wkh ydvw pdmrulw|
ri wkh srsxodwlrq sod|hg wkhlu grplqdqw vwudwhj|/ dv jdph wkhru| suhglfwv1
Krzhyhu/ wklv shufhqwdjh ri srsxodwlrq ghfuhdvhv gudvwlfdoo| lq jdph 5/ zkhuh
4< vxemhfwv zkr kdg fkrvhq wkh grplqdqw vwudwhj| lq jdph 4/ fkrrvh wkh
grplqdwhg vwudwhj| lq jdph 51
Dffruglqj wr wklv hylghqfh/ zh fodvvli| lqglylgxdov lq wzr jurxsv=
Ghqlwlrq 4 Qrq0Frrshudwlyh Lqglylgxdov= Wkrvh zkr sod| wkh grplqdqw
vwudwhj| lq erwk jdphv1
Ghqlwlrq 5 Frrshudwlyh Lqglylgxdov= Wkrvh zkr sod| wkh grplqdqw vwudw0
hj| lq jdph 4 dqg wkh grplqdwhg vwudwhj| lq jdph 5 +vrfldo glohppd jdph,1
Qrwlfh wkdw wkh xqltxh glhuhqfh ehwzhhq jdphv 4 dqg 5 lv wkh suhvhqfh ri
wkh vrfldo irfdo srlqw/ dqg wkhq zh dlp dw lqwhusuhwlqj wkh fkdqjh lq ehkdylru
dfurvv jdphv dv ruljl
qdwhg e| vxfk vrfldo srlqw1 Exw wr pdnh vxuh wkdw wklv lqwhusuhwdwlrq lv
fruuhfw/ zh qhhg wr dqdo|vh zkhwkhu wkh fkrvhq dfwlrqv lq jdph 5 duh vwdwlv0
wlfdoo| lqghshqghqw ri wkh fkrvhq dfwlrqv lq jdph 41 Rwkhuzlvh/ ehkdylru lq
jdph 5 zrxog dovr eh dhfwhg e| ehkdylru lq jdph 41
Iruwxqdwhoo|/ Shduvrq0"
¤ ^3/3: +s0ydoxh@3/:;,` vkrzv wkdw wkh qxoo k|0
srwkhvlv lv qrw uhmhfwhg> wkhq ghshqghqf| lv qrw surehg1 Vr/ lw lv wkh suhvhqfh
ri wkh vrfldo irfdo srlqw zkdw dhfwv ehkdylru lq jdph 51
Srsxodwlrq glvwulexwlrq e| dfwlrqv
Ihpdoh Pdoh WRWDO Shufhqwdjh
Qrq0Frrs1 7: 65 :< ::/7(
Frrshudwlyh 44 ; 4< 4;/9(
Rwkhu 6 4 7 7(
WRWDO 94 74 435 433(
Wdeoh 5
Wkh glvwulexwlrq ri vxemhfwv lq wkh wzr jurxsv +vhh Wdeoh 5
' , lv dv iroorzv=



















































































































































9wkh vrfldo srlqw dhfwv lqglylgxdo ehkdylrxu1 Zh qh{w h{soruh zkhwkhu pdohv
dqg ihpdohv glvsod| dq| glhuhqfh wr wklv uhjdug1 Zh gr qg wkdw 44 ihpdohv
+; pdohv, duh frrshudwlyh zkhuhdv 7: ihpdohv +65 pdohv, duh qrq0frrshudwlyh1
Wkh Shduvrq0"
œ whvw ^3/87 +s0ydoxh@3/79,` vkrzv lqghshqghqfh dprqj dfwlrqv
lq jdph 5 dqg jhqghu1 Wkhvh qglqjv duh vxppdulvhg lq Uhvxow 41
Uhvxow 4= 4<( ri srsxodwlrq lv frrshudwlyh/ exw frrshudwlrq lv qrw uhodwhg wr jhq0
ghu1
Wklv uhvxow frqwudvwv zlwk qglqjv e| Lqjudp dqg Ehujhu ^49`1 Wkh| re0
vhuyh wkdw lq vrph Sulvrqhuv* Glohppd jdphv sod|hg e| ihpdohv/ frrshudwlrq
ulvhv xs wr 83(1
Xqwlo qrz/ rxu dqdo|vlv kdv ehhq edvhg rq revhuyhg ehkdylru/ dv wkh
olwhudwxuh grhv1 Dv zh zloo vhh lq qh{w vhfwlrqv/ wkh lqwurgxfwlrq ri sd|phqw
fdugv pd| hqodujh rxu nqrzohgjh ri vxfk ehkdylru1
615 Gr lqglylgxdov eholhyh wkdw wkhlu sduwqhuv frxog
fkdqjh ehkdylru dv wkh uhvxow ri wkh irfdo srlqwB
Lq wklv vhfwlrq/ zh wxuq rxu irfxv wr wkh vxemhfwv eholhiv rq ulydov* dfwlrqv1
Krz fdq zh jhw lqirupdwlrq rq eholhiv zlwkrxw dvnlqj wkhp gluhfwo| wr vxe0
mhfwvB Wkh lghd lv wr xvh wkh lqirupdwlrq uhyhdohg e| vxemhfwv wkurxjk wkh
sd|phqw fdugv1
Uhfdoo wkdw iru d jlyhq jdph/ d vxemhfw uvw fkrrvhv wkh dfwlrq dqg wkhq
idfhv wkh sd|phqw fdug1 Khqfh zkhq wkh sod|hu idfhv wkh sd|phqw fdug/ kh
fdq eh ghvfulehg dv idflqj d orwwhu| zlwk vxemhfwlyh suredelolwlhv E  s>s/
zkhuh s lv klv vxemhfwlyh suredelolw| +ru eholhi, wkdw klv ulydo sod|v wkh grp0
lqdwhg vwudwhj|1
Reylrxvo|/ wkh whq ghflvlrqv revhuyhg lq wkh sd|phqw fdug duh wkh uhvxow
ri wkh ghflvlrq pdnlqj surfhvv wkh vxemhfw xvhv1 Zlwkrxw pdnlqj dvvxps0
wlrqv derxw wkh ghflvlrq pdnlqj surfhvv/ zh fdq qrw jhw d ghhs nqrzohgjh ri
wkh uroh sod|hg e| wkh vxemhfwlyh eholhiv1 Jlyhq wkdw rxu lqwhuhvw lv lq wkhvh
vxemhfwlyh suredelolwlhv/ iurp qrz rq/ zh zloo dvvxph wkdw rxu vxemhfwv duh
hqgrzhg zlwk d frqwlqxrxv dqg vwulfwo| lqfuhdvlqj xwlolw| ixfwlrq zklfk gh0
shqgv rq klv rzq sd|r dqg wkdw klv ehkdylrxu lv ghvfulehg e| wkh H{shfwhg
Xwlolw| Wkhru| +HXW,1
Dvvxpswlrq 4= Vxemhfwv duh h{shfwhg xwlolw| pd{lplvhuv/ zkhuh wkh xwlolw|
ixqfwlrq lv d frqwlqxrxv dqg vwulfwo| lqfuhdvlqj ixqfwlrq1
:H{shfwhg Xwlolw| Wkhru| kdv vhyhudo xvhixo lpsolfdwlrqv zklfk zloo eh
uhohydqw ri rxu dqdo|vlv1
Iluvw/ ohw * ghqrwh wkh fhuwdlq htxlydohqw ri wkh orwwhu|1 Qrwh wkdw wkh
fhuwdlq htxlydohqw lv xqltxh/ dqg wkdw wkh lqglylgxdo zloo suhihu wr sod| wkh
jdph zkhqhyhu wkh fhuwdlq sd|r lv vpdoohu wkdq * dqg zloo qrw suhihu wr sod|
wkh jdph rwkhuzlvh1 Zh vkrxog revhuyh lq wkh sd|phqw fdug d prqhwdu| ydoxh
dw zklfk wkh lqglylgxdo vzlwfkhv iurp sod|lqj wkh jdph wr fkrrvlqj wkh vxuh
dprxqw ri prqh|1 Wklv prqhwdu| ydoxh lv suhflvho| wkh fhuwdlq htxlydohqw1
Vhfrqg/ wkh fhuwdlq htxlydohqw * ghshqgv rq wkh vxemhfwlyh suredelolw| s>
lq sduwlfxodu/ jlyhq wkdw wkh xwlolw| ixqfwlrq lv vwulfwo| lqfuhdvlqj/ wkh fhuwdlq
htxlydohqw lv d vwulfwo| lqfuhdvlqj ixqfwlrq rq s1 Jlyhq wkdw wkh vxemhfwlyh
suredelolw| olhv lq wkh lqwhuydo df>o/ wkh fhuwdlq htxlydohqw pxvw olh ehwzhhq
wkh plqlpxp dqg wkh pd{lpxp sd|rv dwwdfkhg wr wkh fkrvhq vwudwhj|1
Dv dq h{dpsoh/ dvvxph wkdw wkh sod|hu kdv fkrvhq wkh grplqdqw vwudwhj|
lq jdph 41 Dq lqglhuhqfh dw 7 lv uhdg dv wkh sod|hu eholhylqj klv ulydo zloo
dovr sod| wkh grplqdqw vwudwhj|1 Lqglhuhqfhv dw ydoxhv ryhu 7 duh lqwhusuhwhg
dv wkh sod|hu dvvljqlqj d srvlwlyh suredelolw| wr klv ulydo sod|lqj wkh grpl0
qdwhg vwudwhj|1 Wkh odujhu wkh vxemhfwlyh suredelolw| s/ wkh odujhu wkh fhuwdlq
htxlydohqw *1 Iurp qrz rq/ zh zloo fdoohg wkh fhuwdlq htxlydohqw * wkh ydoxh
ri wkh jdph iru wkh sod|hu1
Wr dvvhvv zkhwkhu H{shfwg Xwlolw| Wkhru| ghvfulehv revhuyhg ehkdylrxu
lq wkh h{shulphqw/ zh yhuli| krz pdq| vxemhfwv ixooo wkh deryh wzr lpsol0
fdwlrqv1
Lpsolfdwlrq 4= <6 rxw ri 435 vxemhfwv +<4/4:(, glvsod| d xqltxh vzlwfk0
lqj prqhwdu| ydoxh lq wkh sd|phqw fdug1 Khqfh/ < vxemhfwv ylrodwh
lpsolfdwlrq 41
Lpsolfdwlrq 5= ;7 rxw ri <6 vxemhfwv +<3/65(, glvsod| d xqltxh vzlwfklqj
ydoxh o|lqj lq ehwzhhq wkh plqlpxp dqg wkh pd{lpxp dydlodeoh sd|r1
Khqfh/ < vxemhfwv ylrodwh lpsolfdwlrq 51
;H{shfwhg Xwlolw| dqg Srsxodwlrq Glvwulexwlrq
Ihpdoh Pdoh Wrwdo Shufhqwdjh
HXW 7; 69 ;7 ;5/7(
Ylrodwlrq 4 : 5 < ;/;(
Ylrodwlrq 5 9 6 < ;/;(
WRWDO 94 74 435 433(
Wdeoh 6
Khqfh ;5/7( ri wkh wrwdo srsxodwlrq djuhhv zlwk wkh h{shfwhg xwlolw|
wkhru|1 Iurp qrz rq/ zh zloo dqdo|vh wkh ehkdylrxu ri wkhvh ;7 vxemhfwv1
Rxu qh{w vwhs lv wr frpsduh/ iru d jlyhq h{shfwhg xwlolw| vxemhfw/ wkh
ydoxhv lq erwk jdphv lq rughu wr vhh krz klv eholhiv lq erwk jdphv frpsduh1
Zh zloo gr vr iru frrshudwlyh dqg qrq0frrshudwlyh lqglylgxdov1 Irwxqdwhoo|/
wkrvh ;7 vxemhfwv ehorqj wr wkhvh wzr fdwhjrulhv1 Rxu uhohydqw vdpsoh lq wkh
uhpdlqlqj ri wkh sdshu lv dv iroorzv=
Glvwulexwlrq ri H{shfwhg Xwlolw| Vxemhfwv
Ihpdoh Pdoh Wrwdo Shufhqwdjh
Qrq0Frrs1 73 64 :4 ;7/8(
Frrshudwlyh ; 8 46 48/8(
WRWDO 7; 69 ;7 433(
Wdeoh 7
Wkh frpsdulvrq lv wulyldo iru qrq0frrshudwlyh sod|huv ehfdxvh wkh sd|r
glvwulexwlrq dwwdfkhg wr vwudwhj| Hqwhu lv wkh vdph lq erwk jdphv1 Wkh
sureohpdwlf jurxs lv wkh rqh frpsrvhg e| frrshudwlyh sod|huv1 Wklv lv vr
ehfdxvh lq jdph 4 wkhvh vxemhfwv sod| vwudwhj| Hqwhu dqg lq jdph 5 wkh|
sod| vwudwhj| Qrw0Hqwhu/ dqg wkh sd|r glvwulexwlrqv ri wkhvh vwudwhjlhv duh
glhuhqw wr hdfk rwkhu1 Wklv pdnhv wkh dqdo|vlv kdughu1 Lq wkh iroorzlqj/ zh
shuirup vxfk dqdo|vlv1
61514 Qrq0Frrshudwlyh HX Vxemhfwv
Zh ghqh wkh Irfdo Srlqw Hhfw +ISH, dv wkh ydoxdwlrq wkdw sod|hu jlyhv wr
jdph 5 plqxv klv ydoxdwlrq lq jdph 4/ l1h1 ISH ' *
ß *
￿ ^vhh wkh ghqlwlrq
ri yduldeohv lq wkh Dsshqgl{ 4`1
<Rxu uhvxowv duh=
 ISH ' f= q ' eS
 ISH 9' f= q ' 2D
Wkhq=
Uhvxow 5= Wzr wklugv ri wkh qrq0frrshudwlyh lqglylgxdov +792:4, eholhyh wkdw wkh ul0
ydo zloo qrw prgli| wkhlu ehkdylru dfurvv jdphv EISH ' f> l=h= *
￿ ' *
￿ 1
Iljxuh 5 glvsod|v wkh ydoxhv ri wkh vhfrqg jdph E*
￿  iru wkhvh lqglylgxdov
e| jhqghu1 Dw uvw vljkw/ wkhuh lv qr jhqghu hhfw1
￿
Iru wkrvh lqglylgxdov zkr eholhyh wkdw wkh ulydo zrxog vzlwfk iurp jdph
4 wr jdph 5/ zh revhuyh jhqghu hhfw1 Xvlqj frqwlqjhqw dqdo|vlv +xqghu wkh
































43fdq vxssruw wkdw jhqghu glhuhqfhv h{lvw1 Iljxuh 6 uhsruwv wkhvh glhuhqfhv1
Iru srvlwlyh ydoxhv ri ISH/ pdohv whqg wr kdyh kljkhu ydoxhv wkdq ih0
pdohv/ phdqlqj wkdw pdohv eholhyh wkh ulydo zloo sod| wkh frrshudwlyh vwudwhj|
zlwk kljkhu suredelolw| wkdq ihpdohv1 Iru qhjdwlyh ydoxhv ri ISH/ zh qg
wkh rssrvlwh1 Ihpdohv eholhyh zlwk kljkhu suredelolw| wkdw wkh ulydo zloo qrw
sod| wkh frrshudwlyh vwudwhj| wkdq pdohv1 Lq idfw/ pdohv vhogrpo| dsshdu lq
wklv fdwhjru|1
Uhvxow 6= Qrq0frrshudwlyh phq whqg +pruh wkdq qrq0frrshudwlyh ihpdohv, wr eh0
olhyh wkdw wkhlu ulydov zloo eh frrshudwlyh1
61515 Frrshudwlyh HX Vxemhfwv
Zh qrz dqdo|vh wkh jurxs ri lqglylgxdov zkr vzlwfk wr wkh frrshudwlyh vwudw0
hj| lq wkh vhfrqg jdph1 Wkh vdpsoh frqvlvwv ri 46 h{shulphqwdo vxemhfwv/ 8
pdohv dqg ; ihpdohv1
Wklv dfwxdoo| rshqv dq lqwhuhvwlqj txhvwlrq= Zk| dq lqglylgxdo zkr kdv
fkrvhq wkh grplqdwhg vwudwhj| lq d jdph vkrxog eh vxssrvhg wr ydoxh lw
lq wkh vdph zd| d udwlrqdo sod|hu lv vxssrvhg wr grB1 Zh gr qrw kdyh d
frpsohwh wkhru| wr h{sodlq frrshudwlyh ehkdylru rq d udwlrqdo edvlv/ dowkrxjk
d uhfhqw sdshu e| Dqguhrql dqg Ploohu ^5` lv d qlfh dwwhpsw wr udwlrqdolvh
44dowuxlvwlf ehkdylru1 Exw qrwh wkdw 46 rxw ri 4< lqglylgxdov ydoxh wkh jdph lq
d udwlrqdo zd|/ lq wkh vhqvh wkdw wkh| kdyh d xqltxh lqglhuhqfh srlqw lq
wkh sd|phqw fdug1 Lw lv vrphkrz dv li wkh ghflvlrq wr eh frrshudwlyh ru qrw
zhuh wdnhq rq wkh edvlv ri vrfldo lvvxhv/ hgxfdwlrqdo prwlyhv/ prudo lvvxhv/
hwf111 dqg wkhq/ zkhq ydoxlqj wkh jdph/ wkh lqglylgxdo ehkdyhv udwlrqdoo|1
Wr shuirup rxu dqdo|vlv/ zh zloo dvvxph wkdw wklv lqglylgxdo lv hqgrzhg
zlwk dq xwlolw| ixqfwlrq zklfk ghshqgv rq klv rzq sd|r/ dqg wkdw zkhq
ydoxlqj wkh vhfrqg jdph/ wkh lqglylgxdo ehkdyhv udwlrqdoo|1
Dqguhrql )Yhvwhuoxqg ^4` glvfxvvhv odujho| wkh hhfw ri jhqghu lq dowuxlvp
frqvlghulqj wkh uhodwlyh sulfh ri jlylqj1 Lwv pdlq uhvxow frxog eh vxppdulvhg
lq wkh iroorzlqj vhqwhqfh=
111 zkhq lw*v uhodwlyho| h{shqvlyh wr jlyh/ zrphq duh pruh
jhqhurxv wkdq phq> dv wkh sulfh ri jlylqj ghfuhdvhv/ phq ehjlq wr
jlyh pruh wkdq zrphq1 +s1 5<7,
Rxu gdwdvhw doorzv xv h{dplqh wklv lghd1 Qrwh wkdw fkrrvlqj wkh frrs0
hudwlyh vwudwhj| hqwdlov dq devroxwh frvw ri 4 hxur/ uhjdugohvv ri wkh vwudwhj|
fkrvhq e| wkh ulydo1 Krzhyhu/ wkh uhodwlyh frvw ghshqgv rq wkh ulydo*v vwudw0
hj|/ l1h1 li wkh ulydo kdsshqv wr sod| Hqwhu/ wkh uhodwlyh frvw lv 427 +58(,
zkhuhdv li wkh ulydo kdsshqv wr sod| wkh frrshudwlyh vwudwhj|/ wkh uhodwlyh
frvw lv uhgxfhg wr 42; +45/8(,1
Dsso|lqj wkh frqfhsw ri ISH/ zh rewdlq=
 ISH  f= q ' H +7 ihpdohv dqg 7 pdohv,
 ISH ? f G q ' D +7 ihpdohv dqg 4 pdohv,
Krz gr zh wudqvodwh ydoxhv wr eholhiv lq wklv frqwh{wB1 Qrwh wkdw wkh
sd|r glvwulexwlrq dwwdfkhg wr vwudwhj| Qrw0Hqwhu lq jdph 5 +6 dqg :, lv
glhuhqw iurp wkh sd|r glvwulexwlrq wr vwudwhj| Hqwhu lq jdph 4 +7 dqg
;,1 Krzhyhu/ qrwlfh wkdw wkh sd|r glvwulexwlrq ri Qrw0Hqwhu lq jdph 5 lv
d olqhdu wudqvirupdwlrq ri wkdw ri vwudwhj| Hqwhu lq jdph 4/ lq sduwlfxodu/
erwk sd|rv kdyh ehhq orzhuhg e| rqh hxur1 Wkhuhiruh/ wkh fdvh *
￿  *
￿ / l1h1
ISH  f/ fdq rqo| eh vxssruwhg e| wkh idfw wkdw wkh eholhi ri frrshudwlyh
ulydo lv odujhu lq wkh vhfrqg jdph wkdq lq wkh uvw rqh1
Uhvxow 7= Dw ohdvw 94( +;246, ri frrshudwlyh vxemhfwv frqvlghu wkdw wkh ulydo zloo
eh frrshudwlyh1
45Qrwh wkdw d frrshudwlyh vxemhfw zkr eholhyhv wkdw klv ulydo zloo dovr eh
frrshudwlyh lv orrnlqj iru frrshudwlrq1 Wkh jhqghu glhuhqfhv zlwklq wklv
jurxs duh uhsuhvhqwhg lq wkh iroorzlqj jxuh=
Uhvxow 8= Deryh ;3( ri frrshudwlyh pdohv duh orrnlqj iru frrshudwlrq1 Lq frqwudvw/
durxqg 83( ri frrshudwlyh ihpdohv duh khdglqj wr frrshudwlrq1
Ilqdoo|/ zkdw fdq zh vd| iru wkrvh frrshudwlyh lqglylgxdov zlwk ISH ? fB
Qrwh wkdw wkhuh duh 8 lqglylgxdov/ 7 ihpdohv dqg 4 pdoh1 Iru wkhvh lqglylgxdov/
lw lv qrw fohdu zkhwkhu wkh eholhi derxw ulydo*v frrshudwlyhqhvv lv kljkhu lq rqh
jdph ru wkh rwkhu/ ehfdxvh ri wkh vkliw lq sd|rv vxssruw1 Krzhyhu/ zh fdq
dgyhqwxuh wkdw kljkhu qhjdwlyh ydoxhv glhuhqfhv duh pruh olnho| wr eh uhodwhg
wr orzhu eholhiv derxw ulydo*v frrshudwlyhqhvv1 Zlwk wklv lqwhusuhwdwlrq dw
kdqg/ wkhvh lqglylgxdov fdq eh ghvfulehg dv dowuxlvw/ ehfdxvh wkh| fkrrvh
wkh frrshudwlyh vwudwhj| hyhq wkrxjk wkh| eholhyh wkh ulydo zloo ghihfw1 E|
fkrrvlqj wkh frrshudwlyh vwudwhj|/ wkh| jlyh dzd| 4 hxur iru wkh ulydo wr jhw
; hxurv1
Rxu vdpsoh vkrzv wkdw wkhvh dowuxlvw lqglylgxdov duh ihpdoh1 Wklv uhvxow
djuhhv zlwk wkh qglqjv ri Dqguhrql ) Yhvwhuoxqg ^4`1
Uhvxow 9= Zlwklq wkh jurxs ri vxemhfwv khdglqj wr frrshudwlrq/ zh gr qrw qg dq|
jhqghu glhuhqfhv1
46Uhvxow := Zlwklq wkh jurxs ri dowuxlvw vxemhfwv/ wkh suhvhqfh ri ihpdohv lv ryhu0
zkhoplqj1
61516 Eholhiv e| jhqghu
Lq wklv vhfwlrq zh dqdo|vh wkh eholhiv e| jhqghu/ glylglqj wkh srsxodwlrq lq
wkuhh jurxsv= +l, Wkrvh zkr eholhyh wkh ulydo zloo qrw fkdqjh klv ehkdylru/
+ll, Wkrvh zkr eholhyh wkdw wkh ulydo zloo eh pruh frrshudwlyh/ dqg +lll, Wkrvh
zkr eholhyh wkh ulydo zloo eh pruh frpshwlwlyh1
Glvwulexwlrq ri Eholhiv e| Jhqghu
Ihpdoh Pdoh Wrwdo Shufhqwdjh
Frqvwdqw 57 55 79 87/;(
Pruh Frrshudwlyh 46 43 56 5:/7(
Pruh Frpshwlwlyh 44 7 48 4:/;(
WRWDO 7; 69 ;7 433(
Wdeoh 8
Zh gr qrw revhuyh dq| jhqghu hhfw lq wkh uvw wzr fdwhjrulhv/ dowkrxjk
zh gr revhuyh lw lq wkh wklug fdwhjru|1 Zlwklq wkrvh zkr eholhyh wkdw wkh
ulydo zloo eh pruh frpshwlwlyh/ :6( duh ihpdohv dqg 5:( duh pdohv1 Wkhvh
uhsuhvhqw 58( ri wkh ihpdoh srsxodwlrq dqg rqo| 44( ri wkh wrwdo pdoh srs0
xodwlrq1
Uhvxow ;= Zlwklq wkrvh zkr eholhyh wkdw wkh ulydo zloo eh pruh frpshwlwlyh
lq wkh vrfldo glohppd jdph/ wkh suhvhqfh ri ihpdohv lv ryhuzkhoplqj1
7 Frqfoxvlrqv
Wkh vwxg| ri jhqghu glhuhqfhv lv d zhoo0nqrzq wrslf lq vrfldo vflhqfhv exw
lw kdv dq lqfuhdvlqj lqwhuhvw lq h{shulphqwdo hfrqrplfv1 Uhfhqw sdshuv e|
Dqguhrql ) Yhvwhuoxqg ^4` dqg Hfnho ) Jurvvpdq ^<` looxvwudwh wkhvh glhu0
hqfhv wkurxjk glfwdwru h{shulphqwv> erwk uhsruw hylghqfh lq idyrxu ri ihpdoh
dowuxlvwlf ehkdylru1
47Rxu uhvhdufk dqdo|vhv wklv lvvxh lq d sulvrqhuv* glohppd jdph dqg wkh
xvh ri sd|phqw fdugv1 Wklv ghvljq doorzv xv wr lghqwli| erwk dfwlrqv +vwudwh0
jlhv fkrvhq e| sod|huv, dqg eholhiv ryhu ulydov +wkurxjk sd|phqw fdugv,1 Zh
dqdo|vh jhqghu glhuhqfhv erwk lq dfwlrqv dqg eholhiv1
Zlwk uhvshfw wr revhuyhg ehkdylru/ zh qg=
+l, Durxqg 53( ri wkh vxemhfwv fkrrvh wkh frrshudwlyh vwudwhj|1
+ll, Krzhyhu/ zh gr qrw qg hylghqfh ri jhqghu hhfwv lq fkrrvlqj wkh fr0
rshudwlyh dfwlrq1
Zlwk uhvshfw wr eholhiv rq ulydo*v frrshudwlyhqhvv/ zh gr qg lqwhuhvwlqj
glhuhqfhv=
+l, Erwk qrq0frrshudwlyh dqg frrshudwlyh pdohv whqg wr eholhyh lq klv ulydo*v
frrshudwlyhqhvv/ zkhuhdv ihpdohv gr qrw1
+ll, Zlwklq wkrvh zkr fkrrvh wkh frrshudwlyh dfwlrq/ rqo| ihpdoh gr vr eh0
olhylqj khu ulydo zloo ghihfw1
Uhihuhqfhv
^4` Mdphv Dqguhrql dqg Olvh Yhvwhuoxqg1 Zklfk lv wkh Idlu Vh{B Jhqghu
Glhuhqfhv lq Dowuxlvp/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 449+4,= 5<60
645/ 53341
^5` Mdphv Dqguhrql dqg Mrkq Ploohu1 Jlylqj Dffruglqj wr JDUS= Dq H{0
shulphqwdo Whvw ri wkh Frqvlvwhqf| ri Suhihuhqfhv iru Dowuxlvp/ Hfrqr0
phwulfd :3+5,= :6:0:86/ 53351
^6` Jdu| H1 Erowrq dqg Udpl ]zlfn1 Dqrqlplw| yhuvxv Sxqlvkphqw lq Xo0
wlpdwxp Edujdlqlqj/ Jdphv dqg Hfrqrplf ehkdylru 43=<80454/ 4<<81
^7` Sdeor Eudôdv dqg Dqwrqlr M1 Prudohv1 D Wd{rqrp| ri ehkdylru lq Qrq
Frrshudwlyh Jdphv/ FhqwuD=/ plphr/ 53361
^8` M1 Eurzq0Nuxvh dqg G1 Kxpphov1 Jhqghu Hhfw lq Oderudwru| Sxe0
olf Jrrgv Frqwulexwlrqv= Gr Lqglylgxdov Sxw wkhlu Prqh| zkhq wkhlu
Prxwk LvB/ Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq 55=5880
59;/ 4<<61
48^9` Whuhqfh F1 Exuqkdp1 Hqjlqhhulqj Dowuxlvp= d Wkhruhwlfdo dqg H{0
shulphqwdo Lqyhvwljdwlrq ri Dqrq|plw| dqg Jliw Jlylqj/ Mrxuqdo ri
Hfrqrplf Ehkdylru dqg Rujdql}dwlrq 83=4660477/ 5336
^:` Udfkho Furvrq dqg Qdqf| Exfkdq1 Jhqghu dqg Fxowxuh= Lqwhuqdwlrqdo
H{shulphqwdo Hylghqfh iurp Wuxvw Jdphv/ Dphulfdq Hfrqrplf Uhylhz
;< +5,=6;906<4/ 4<<<1
^;` D1 K1 Hdjo| dqg P1 Furzoh|1 Jhqghu dqg Khoslqj ehkdylru= d Phwd
Dqdo|vlv Uhylhz ri wkh Vrfldo Sv|fkrorjlfdo OlwhudwxuhH{shulphqwv/
Sv|fkrorjlfdo Exoohwlq 433=5;6063;/ 4<;91
^<` Fdwkhulqh F1 Hfnho dqg Sklols M1 Jurvvpdq1 Duh Zrphq Ohvv Vhoi0
lvk wkdq PhqB= Hylghqfh iurp Glfwdwru H{shulphqwv/ Wkh Hfrqrplf
Mrxuqdo 43; +Pd|,=:590:68/ 4<<;1
^43` Fdwkhulqh F1 Hfnho dqg Sklols M1 Jurvvpdq1 Fkloydou| dqg Vrolgdulw|
lq Xowlpdwxp Jdph/ Hfrqrplf Lqtxlu| 6<+5,=4:404;;/ 53341
^44` Ulfkdug Idehv dqg Qdqf| Hlvhqehuj1Phwd Dqdo|vlv ri Vh{ dqg Djh
Glhuhqfhv lq Surfldo ehkdylru/ Dul}rqd Vwdwh Xqlyhuvlw|/ plphr/ 4<<91
^45` Qrupdq Iurkolfk/ Mrh Rsshqkhlphu dqg M1 Ehuqdug Prruh1 Vrph
Grxewv derxw Phdvxulqj Vhoi0Lqwhuhvw xvlqj Glfwdwru H{shulphqwv/
Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq 79=5:405<3/ 53341
^46` Z1 Jxwk/ U1 Vfkplwwehujhu dqg E1 Vfkzdu}h1 Dq H{shulphqwdo Dqdo0
|vlv ri Xowlpdwxp Edujdlqlqj/ Mrxuqdo ri Hfrqrplf Ehkdylru dqg Ru0
jdql}dwlrq 6=69:06;;/ 4<;51
^47` Zlooldp Kduedxjk/ Ndwh Nudxvh dqg Vwhyhq J1 Olgd|1 Fkloguhq*v Edu0
jdlqlqj ehkdylru/ Xqlyhuvlw| ri Ruhjrq/ plphr/ 53351
^48` Khvvho Rrvwhuehhn/ Udqgrosk Vorri dqg Jlmv ydq ghq Nxlohq1 Fxowxudo
Glhuhqfhv lq Xowlpdwxp Jdphv= Hylghqfh iurp d Phwd0Dqdo|vlv/ Xql0
yhuvlw| ri Dpvwhugdp/ plphr/ 53341
^49` Eduedud O1 Lqjudp dqg Vwhskhq H1 Ehujxhu1 Vh{0uroh Rulhqwdwlrq/ Gh0
ihqvlyhqhvv dqg Frpshwlwlyhqhvv lq Zrphq/ Mrxuqdo ri Frq lfw Uhvr0
oxwlrq 54=834084;/ 4<::1
49^4:` F1 I1 Pdvrq/ R1 U1 Skloolsv dqv G1 E1 Uhglqjwrq1 Wkh Uroh ri Jhq0
ghu lq d Qr0Frrshudwlyh JdphB/ Mrxuqdo ri Hfrqrplf Ehkdylru dqg
Rujdql}dwlrq 48=5480568/ 4<<41
^4;` \dz Q|dunr dqg Dqguhz Vfkrwwhu1 Dq H{shulphqwdo Vwxg| ri Eholhi
Ohduqlqj xvlqj Holflwhg Eholhiv/ Hfrqrphwulfd :3+6,=<:404338/ 53351
^4<` Vdud M1 Vroqln1 Vh{ Glhuhqfhv lq wkh Xowlpdwxp Jdph/ Hfrqrplf
Lqtxlu| 6<+5,=4;<0533/ 53341
8 Dsshqgl{
814 Dsshqgl{ D4= Olvw ri yduldeohv
 H
￿ '4 Hqwhu lq Jdph 4 ^3 li qrw`
 H
￿ '4 Hqwhu lq Jdph 5 ^3 li qrw`
 *
￿ ' ydoxh lq Jdph 4> *
￿ 5 d>fo
 *
￿ ' ydoxh lq Jdph 5> *
￿ 5 d>fo
 Jhqghu ' 3 li ihpdoh> 4 li pdoh1
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